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Introduction: Antarctic micrometeorites (AMMs) are interplanetary
dust particles collected in the Antarctic ice cap, and belonging to the size
range 25–400 µm [1]. They might represent the bulk of extraterrestrial matter
accreting on Earth today [2]. They bear strong resemblances with low
petrographic type, hydrous carbonaceous chondrites [1]. Compared to IDPs
they lack chondritic porous particles [3]. Antarctic micrometeorites might be
of cometary or asteroidal origin, or a mixture thereof. Given the discovery of
calcium-aluminium-rich (CAI) particles among the Stardust samples [4], we
have characterized a CAI-like particle among the AMMs collection. 
Results: Micrometeorite 98-03-04 was collected at the Astrolabe
glacier during the field season 1997–1998 [5]. After extraction under a
binocular microscope, it was embedded in epoxy and polished. SEM
examination has revealed an elongated, 100 µm across, compact particle with
some holes, probably due to loss of grains. It is made of diopside (En53–
60Wo39–50), spinel and other Ca-Al-rich minerals too small to be analyzed
with the electron microprobe, all set up in a phosphorus-rich chondritic
matrix and surrounded by a partial magnetite rim. Pyrrhotite is present at the
boundary of the Ca-Al-rich minerals and the chondritic matrix. In a previous
polishing plan, olivine (Fo68–97) was also found. The bulk oxygen isotopic
composition, measured at the CRPG Nancy with the CAMECA 1270
ion probe, and expressed relative to the Standard Mean Ocean Water, is δ17O
= −36.6 ± 0.1 ‰, δ18O = −32.3 ± 0.4 ‰, i.e., ∆17O = −19.9 ± 0.5 ‰.
Discussion: The compact nature and mineralogy of micrometeorite 98-
03-04 sets its apart from others CAI-like micrometeorites which are usually
made of spinel (±perovskite) and iron-rich phyllosilicates [6, 7], or of isolated
spinel and hibonite [8]. Though it lacks anorthite, it is reminiscent of the CAI
particle found among Stardust samples. The oxygen isotopic composition of
98-03-04 is similar to other CAIs among Antarctic micrometeorites [6, 7, 9]
or in carbonaceous chondrites [10], suggesting the existence of one common
reservoir for all CAIs, possibly close to the Sun [11]. In this context, it will be
of uttermost importance to measure the oxygen isotopic composition of CAI-
like particles among Stardust samples. 
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We analyzed light noble gases in a bulk metallic glass (BMG) that was
exposed to solar wind (SW) irradiation on Genesis for its total exposure time
and all SW regimes [1]. The BMG was especially designed to look for a
putative solar energetic particle (SEP) component, reported to be present in
lunar soils [2], by using the closed system stepwise etching (CSSE)
technique. Here we present the depth distribution of He and Ne isotopes and
discuss different processes leading to the observed fractionation patterns.
Moreover, this will be compared with measurements of Ar isotopes that are
actually in progress.
The Ne isotope depth distribution measured in the BMG resembles a
fractionation pattern that follows a mass dependant fractionation line. Lighter
isotopes are enriched at shallow depth with initial 20Ne/22Ne higher then the
bulk SW value, whereas the heavier isotopes are enriched in deeper layers.
This distribution is fully consistent with model calculations using the SRIM
code [3] of an isotopically uniform SW that fractionates within the BMG
upon implantation, assuming a velocity distribution as measured by Genesis.
From this it follows that there is no evidence for a distinct isotopic
fractionation of Ne among the different SW regimes. Most importantly, the
use of BMG data in combination with SRIM simulations, which allow for
surface sputtering and cosmogenic Ne production in lunar grains, shows that
no “SEP-Ne” component, that would be isotopically heavier than the SW-Ne,
is needed to explain the lunar soil data. 
The measured He isotopic distribution in the BMG is very different
from the Ne fractionation pattern and also from the He distribution as
simulated with SRIM for the same SW conditions applied for Ne. The 3He/
4He ratios released from shallow depth first increase by 10% and later drop to
almost constant values 13% lower than the initial in all remaining steps. This
is in contrast to SRIM simulations that predict a steep decrease of 3He/4He
with depth by more than a factor of 6. A diffusional loss, which in turn would
have led to a smearing of the He isotope distribution, is unlikely. Bulk
analyses show no difference of the He abundance compared to other Genesis
targets [4] or in situ spacecraft measurements. On the other hand, it is well
conceivable that the SRIM code overestimates the fractionation with depth
for very light elements as He. However, the largely different isotope pattern
between He and Ne suggests that the trapped solar He suffered an additional
fractionation process not yet identified. 
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